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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide glass frit and 
conductor paste composition having excellent plating 
liquid resistance and as well as a laminated capacitor. 
SOLUTION: A capacitor elementary body 10 alternately 
laminated with dielectric layers 1 1 and internal 
electrodes 12 containing Ni is provided with terminal 
electrodes 21 and 22 on its flanks. The terminal 
electrodes 21 and 22 are formed by firing the conductor 
paste composition containing the glass frit conductive 
material and vehicle. The composition of the glass frit 
included in the conductor paste composition consists, in 
terms, of oxide, 7 to 63 wt% Si02, 37 to 93 wt.% ZnO, 0 
to 22 wt.% MnO and 0 to 10 wt.% B203. Since the 
content of B is low, the capacitor has the excellent 
plating liquid resistance. The melting of the glass 
components is suppressed when plating layers 23 and 24 
are formed on the terminal electrodes 21 and 22, by 
which the adhesion property of the terminal electrodes 
21 and 22 is improved. 
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MHfe^lH l l £N 1 *£tirt««* i 2 

«2 1, 2 2£fit;LS. fflfSS2 1, 2 21^5X7 

fl^_X h a/Stitch *ft£#7X 7 U y KOft*S. 
SftftCMLTS i 0 2 #7-6 3*»%, ZnO# 
3 7~9 311%. MnO**0~2 2ftS%. B 2 0 3 
#0~1 OMXT**. BCm^ft^®"^* 
o£&tt«Cgn-5. cfcoT, JPM2 1. 2 2©±K 

13*U Sf«12 1. 2 2C8tttMtSn5. 
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[fSrffiB^rolfcffl] 

HtjRjsi] T-i* (s i) t.m.m (zn) tmsst 

(O) <hft^*. 

m.mtmim\zmmvxs i o 2 ^7S*%«±e 3.1 

M%«T. ZnO*«3 78iXSl±9 3MXHTTr» 
#9* (B) <n^m\m\m (B, o, ) fc&JSL-C 

ifi^5X7'J7Mt *-f* (Si) (Zn) 

iK* (o) t*^t»t*c 

^©ififiictt. itlt«>K£®bTS i O. *«7IIXK± 
63 li%KT> ZnO««3 7»«a±9 3lIXB 

*t>. *9* (b) ©*#*W*fc* < B * ° 3 > cl * 

(Mn) ££t»i#fc. 
^©&D&&. tft*ldl»b"rMnO«l2 2»XttT 



2001-122639 



2 



cts»»tt5i»*a 2 ft^ m««4owfn# 1 

jg 5 ©v^ttfr 1 CEtOf*^-^ hfcfctt. 
[»**7] IME#«*m»tt. 1 (Ag) 1 4 (A 
u) I (Cu) , ~vT)V (Ni), (P 
d) fccfctfja^ (Pt) fr&fcSWO^ti©^^*'*) 

urna* 1 ce*©***-* hurt*. 

m£t±l 0 MmBTfflllW*^-^^ Sit5B 
2 ftV> b«*« 7 ©lr>fft# 1 fcC*©***-* 

[1***9] «c*i«nft*i#i*i^M 
1*1**10] mei*i»mstt=? - so 



[0 0 0 1] 

(Zn) £:■* (O) t*fststi?7>7 U v h*3* 
[0 0 0 2] 

[«*©«*] ifi*. IC (integrated circuit) *5<fc 
tfLS I (Large Scale Integrated circuit) ft £©56 

4. CfflSS^^^iUtlt 01*. tf. 

Atfttff t ft££ C «■ b fc ^ > 9 s » 

iatu i©*^*©*^—**"* (Ni) ** v>tt 
XX (Sn) &2©»o*H*»rtbfc%>oa«»snT 

«*«*/t?5>*A (Pd) *2lCkD«*LT<r>fc 
ft =. T )Vtf. E 0%-&m ft ffl V>* «k 5 1' & o X #T t» 

DfcjfcbfctSIB^f^tf ©££**• tzt>fr& 
«©W±**!H<*»6nT^*. ft*. C©fcfc*®« 

b . £«©««*» sinm & aw^ > 

[0 0 0 4] C©fcfc*&f£ftft-t2-fr3758:©-^ 
«^«ffi©^fiKl'ffl<'^^^- xh * a ^ tlt;: ' & * 

5^1:, 3 >^>iHil#£©«#ttft^^*fc#K 

*manTir»«t>oT?**. a*« c©£oft#^*7 

,j.^tbm 0J*-tf. W6- 1 5 1 2 3 5^ 
fc, fr-f*. *** (B) .ft(Pb) 

ii©*^Bftffl^fe»» 3 >^ > ' y ' lcl * ffiffl " rai<h ^ 
[0005] rt»*«e-y*-*fc£©*aK* 

«Atf, MB5 9- 1 8 4 5 1 iaft£*1*. 
i-2 7 3 3 0 6^:. dr-f*. 
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E t & stt t £ # tS h © ifi ^ ^ £ tl T V * S „ 
[0 0 0 6] 

l-2 7 3 30 6^:HS«)^7'J-yHt *«13 10 

[0 0 0 7] *»WB. «>a>* , nifc!tteM*T-&«*i*: 

[0 0 0 8] 20 

i»LTS i0 2 ^7li%^±6 3li%KT. Zn 
(B, 0 3 ) fc**LTl OMXttT© 

t>©T$>-5 = 

[0 0 0 9]*««C«39'?^U7hftt. 

©***W*fl:* (B, o 3 ) cJMIl/TioliXtt 

[0 0 10] Mllfcfctt. 30 

**tf£#C. fOlUSB. »fl:ttfc**bTS i0 2 
^7lt%K±6 3li%MT. ZnO*»3 7«Xtt 
±9 3ft»%«TT$>0, fro, frOmott&V&fc 
m <B, Os ) KiSLtl OliXHTCfcOU* 

[ooii] 13 

7X7U7H:eW*7*^tl«tt (B 2 O 

3 ) ctfeSUTi oiixaTt^nt^soT, b#> 40 

o**tt£«nTV><&. fc$3. :©^7^7'J7h». 
jglC-7>^>^-&A/T*^Tt.«i:<. -?-©«"&©&J£«. 
fcfc*KUfc»bTMnO**2 2llxaTf»6ut«» 
ff$Llr>. )»777U7h»«iKO. la 

[0012] »at. coaM^-xhimsfctt. mm 

ITOftl 0 0fi»ffitC^UT^7X7'J-y h£0. 5ft 
UK i<Ag).4(Au), 50 



81 (Cu) , =.*j#fr. /t53?*A*J:tfe* <P t) 
*>6 SSSPffl 5 % ©'>& < i *> 1 - U 

<, fiiDWSSBO. 1 fimSk± 1 0 /zmjy.T©fBI8 

[0 0 13] *5!K('J:S«a3>x>U-«. «SC« 

ttfcfc©T'&£. 
[0 0 14] *3S3>IK:«fc*«li3>5 i >-*"ett- 

«fcoT. flsnfc*S3tea<# 
en*, ft*. rtap«s«-^y^^#bT^Tt>± 

[0 0 15] .- .. 

[0016] x v 



S i 0 2 
Z nO 
MnO 



7ftft%£U: 6 3li%KT 
3 7li%KJ: 9 3I1XKT 
0ii%KJ: 2 2li%EtT 

SiO z : 2 4ii%«-h 4 2ft»%£TF 
ZnO : 5 8li%Ki: 7 6li%^T 
MnO : OliXfill'-lOllXSlT 

[0 0 17] ^©SS«. -SHfc*-f * (S i 0 2 ) * 

Mi«fcK«B (zno) *i±ia«H*«*fctt*nfta 

>#> (MnO) #_hffi«H*»*.*£. 

*. 

[0 0 18] ^777U7Mi: ^n5>©«tfi!c7C 

*©■&*»«. (B, Os ) fcfcWUTl 0ft» 

« (B 2 O, ) C*»LT8««XKTTf*ntfJ:0» 

$k. oft»%. •rts.fr?>*<ymz±<'e;ztevn\t 

[0 0 19] jJ?X7'J7bOWttft8« 
0. 1 /tmfil±2 0/tmBlTT»*Ct*»ff*bV». C 
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< ffl 7L 2> C t ifi X' 2 Z> ft* T* $> %> . 
[0 0 2 0] ft*. :©«7X7'J7M1 W 
«7Ctt**bT*3 0. g?{Lttf?B^©^ft£T#m<ttt 

#J*.«. ^iSi#X (N, ) (H, ) ££9 : 

1 Ofls«]tr«^bfca^*x'*B«+K*V>T 1 0 0 

[0 0 2 1] »#^-XHUJ*l:«tf**5X7'J •> 
h©-grW»te. 0 0M»C*H/t0. 5 

<. J:D#SU<tt3a*»a±l 2**«£lTO«IH 
' rt-C * » . itiJ:0fc^7Uyh ©##&*<'>ft ^ 

[0 0 2 2] MtttWttt. 

#|*Ji, 0. ljimH±10/im£tTT*5ut*<ff* 
«#H#©iRtta*:*:* < & 0 it*. MKOtfWBJft 

*V»t, I' <«TU 3**«6 

^^©JSBt^oTL*'?*^"^**. 

[0023] trk^Mi. x^;ht;pd-x, 

*;u*W*tti 011%K17 0fi»%KT©S^T-& 
tt. tfiJxtf l0Pa-sEU:10000Pa- s'HTO 
[0 0 2 4] COJ:5tt«***-r**#^-^»*** 
[0 0 2 5] ST. ^7X7'J 7h^St5. 08*. 



*«trJC,&BClE:tTK*'7>*> (MnCO, ) ft 

Tit. &v»a»w«&£-co. 5B#w~2i^wg«s^-rs 

itAtjfSLVJ. jgBStt. ffi#©««*Pft£*"^ 

i 5 o cc-i 7 o oic8*©s*fcii$iB~2»#ma 
■sctiriOff 3. ft*. Wfi^cio i 7 o 

0"C~2 5 0 01ce*©JBS-C»IIT<5J:'5fcl'"rt>«t 

tr>. j§gs-rsis©#sjss«^^iis^$n^v^^ «*. 

«. 10'0t/h~5 0 0t/heiti!«JfiU». 
[0 0 2 6] f#enfc^5X7'J-y h<t. B'Jit 

ja*bfc»**m#£. k'k^<t£IB£b> ^J*.tf?> 

Hj&H>trcll$ffflg«iI£Lfc&> H*P-^T'S^b 
[0 0 2 7] Cffli^&t^-XFaUiit #J*- 

[0028] Hilt **!6©»«cff a**^-^ l* 

&£. C©«® a>x>-tH;i. 0>J*-«> tt&©St«#)I 

1 1 t«;gc©i*38R»Ki 2 t^mzmmhtz-nyfy 

0*«*TV>*. 2«fl*.«5ESK: 
^73(6]tcMg$tlT43 0, ^©J£fi7jfttCtel*|g&m® 1 
2 i*«WK:i**Snfc-*t©*7«S2 1, 2 2*<* 

n*n»itsn-r^4. *bt««2 1. 2211 

fc©T?&3. CnSf^W2 1. 2 2 ©*«£«. © 
[0 0 2 9] fg«*IB 1 1 tt. #J*-tf> 

si i©fflfi£c«^^*^ffl^ e > ns - »m^M^© 
*»«»»tt«fK:iB)e*n*'b©Tf»ft<. a*©^«^ 
»»*»ffl^€.n**«. »ft^^> (t i 
o.) . 7*>m%m&&K.to* $,z>\,*\,zz\nib<DM& 

tt, MCJKUT. »fl:=y^ (N 1 o) , i^fc^ 
(CuO) , &fc-?>#> (Mn 3 0 4 ) , mtTftS. 
(A 1 2 0 3 ) . »ftV^*S^«>A (MgO) * 

fc«-K'ft^'f*ft^»i , J^^^^^ g1 " e0 - 0 0 1 
as%~3 oa»%@ft^trabTt.<i;^. 

[0030] sfc. f^^isa^itftii/fB' 

9>WV)9& (BaTiO,) 

$y (Ti) C*f-T-5A*Ur7A (Ba) ©H^ltBa/ 
THiO. 9 5-1- 2 0g«««fiK 

^v-ca, ^t7j;u->^A (cao) , mf?>tt> 
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(Mn 3 0 4 ) , SMfc-f vHJtf* (Yz 0 3 ) . &<t 
i\1-*JVJ» (V, o s ) , KfcMiB (ZnO) , tfty 

(Z r0 2 ) , SEfc-*^ <Nb 2 Os ) . 
SUt^DA (C r 2 Os ) , (Fe 2 Oa ) . » 

<t'J> (P. Os) , SKt^HJtfA (Na 2 O) £fc 
tt»fl:* , J9A (K 2 o) &£©llJ*#*mftlMI""e 

0. 0 0 lli%~3 0ll%S«ttl'tfe±^ 
[0 0 3 1] tt«#)i0BKOT^«t'att. BWti-S^« 

0. 3jum~l. O/tmgK^WSl'^ 1° 

[0 0 3 2} ssmti^-xMc^nswfcefc*^ 
d - x fc £ © ffis © ^ -< > 6 js^ca^ * n 

-f3-)Vi3)V\£Y-)V. 7-teh Mf 

&»K, (BaCa) S IO, 3tr?*&2©#9X*W 20 
[0 0 3 3] &*3, ■***!■ 1 1©-H£>fc9©flt£te 
l©*»H&tt> I«5~3 0 0gKT 
^[0 0 3 4] flg|5«gl2«, »««lSHC«fc0»^Sn 

(Cr) , (Co) , 7)U5-^7A (A 1 ) & 

*n6ottK'j> (p) uEo^mwrnm^o. n 

[0 0 3 5] «5o€?g2 3, 2 4H fl*tf. = 

ft&Hflt. ^y^r;HBO»^tta#0. lMm~3. 0 
(imiHTSO. xXiffli^BMO. 5 Mm- 10 
Mme«T-*S. K)^B2 3, 2 4 »«««it 

fg2 1, 2 2©«*^ = -vWH^^ii:*« 

$b <h - v T)vm t x x*$&fr&s <t t - c» •» * <- 
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[0 0 3 6] ^®J:5&»)S*tt5«l3>f>f 
[0 0 3 7] 

U SI«»H1 1 tfWrt-ftWt*'*-*!* 

(BaC0 3 ) tm<t^-^>^wi^Mnt<DU^^ 

C >J)V 7)P# , Jtt*#8¥J£< 

[0038] fw««i 2*^B£-rsrtSPma 
[0039] ^t, -tizmmfc^-^htpi&nu 

, iO, 3>x>-tf-5£#l 0<OfIffi^T^2.^ , J->5 : -^ 
l/>fU7i'l/-b8at , ®3aR®- t,: * scB1|lt 

[0 0 4 0] £fc. 011^-^ hftSffl^**^^ 
[0 0 4 1] ^e^fi^fe©^' RA-f> 

50 
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5X:/h~3 0 0*0/11 

0*C/h~l 0 0O/h 

2 0 0O~4 0 0*C 

[0 0 4 2] Bt/M >^-»aftfrofc©-6. «faSSff 

#X£1~1 Ofr«%ji^-r^i««'» 100-3 50 

-1X1 O-'PattS^WffSl/K g^tftffi^- 

1 2 fc*<r»T»**rt«« 

ftftBftttl 10 0O-1 4 0 0O. #C12 0 0O~ 
1 3 0 Ottt5ut*W*UK fttWOE^iOWB 

trtspmsi 2 jwtwi-** ttjaw? 

[0 0 4 3] fc*3, CO*«*a7C*H»"Pfrofc«ci 

ttixi 0- 3 Paftl, »K0. lPa~lxl0" 3 P 
*tK«#Iil lOWWt^f* 5 - £©ffiffl£® 

[0 0 4 4] 7--^®WilS«. ilOOO^T. 
»C5 0 0*C~1 0 0 OTCttSHtiWSU*. 

2 0MHT. *C 2 *M~ 1 0 WW 

*. #ffl»^xic«. asjujtf^tmabfc****^* 

[0 0 4 5] ±«bfc»/X-f ^-ffiH 50 



,, 5 o~ 7 5 Visits c t 

[0 0 4 6] *fc. IM^^-IIIS. ttrtlS* 
j : tf7:i-ji,xetta«i'Xff5J:3fcbT'bA<. E 

*v>t?7=-*xs©«8B**"«** ,u 

Xgfc'ttSrffi&bTfr^. Mlgi7--iHS5l 
[0 0 4 7] 3>x>*»#l 0S»JfcU&©*. £© 

smSE-rnaft^**. a#«5 Mm- 1 o o Mmgg-e 
r«. **«• 6or~i5otsstio» 

[0 0 4 8] #^-XHl*»®M. ft**fTt>fc 
OD-^ 3 1 0 ^©«*ft«tftff V»* : F*a 

2i. 2 2 **n*n»jjt-r». »#ftw*frtt. 

x<h©JS^^x^i*©a^ffl^*t'*3^T. 6 0 0O 

~ioo ottoiw-iwessitts^tucfco 

[0 04 9]*fM21. 22^n^n«tfeffl 
% SftI2 1, 2 2©±tCfeo#»2 3, 2 45f 

i, 2 2 t©f fMMi:t5t*i:«t*J:0&a 
ftfctt (B, O, ) CjftJULTlOlIXttTO*?^ 

7 ij„ h*janTv»*©-c, je>o€xscfc^T«^« 

S2 1 2 2t^*nS^7XBit»*3«fcW : ^>^>- y "* 

[0 0 5 0] :©J:ii:*Si«ffl»iK«*»*' < " x 
, o, ) ClMtlT10liXHT<0^7'JyhS 
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[0 0 5 2] *Mt*Jl~l O^LT, ST. 
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gAb ffl#n*»a«ffl«*^-c3oo , c/hoaue 

10 -H«*IC.fc01l«bfciZ*- 3. 0 

[0 0 5 3] 
[*1] 
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#9 

ij ^ MD 


(mi 




(N) 




SiOa 


ZnO 






(SB») 


B 
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7 


93 


0 


0 


7 


3.7 


4.2 


105 
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32 


68 


0 


0 


7 


5.5 


5.7 


135 




3 


63 


37 


0 


0 


7 


4.6 


4.7 


110 




4 


40 


56 


4 


0 


7 


4.4 


4.4 


123 




5 


40 


40 


20 


0 


7 


4.0 


4.1 


101 


6 


25 


70 


0 


5 


7 


3.8 


4.8 


90 




7 


32 


68 


0 


0 


I 0.3 


3.5 


4.0 


11 




8 


32 


68 


0 


0 


I 0.5 


3.4 


3.9 


111 




9 


32 


66 


0 


0 


I 15 


3.6 


3.9 


121 




10 


32 


68 


0 


0 


I 17 


4.0 


4.6 


50 




1 


5 


95 


0 


0 


I 7 


3.1 


3.4 


35 




2 


68 


22 


0 


0 


I 7 


3.3 


3.7 


43 




3 


28 


38 


34 


0 


I 7 


2.9 


3.0 


45 




4 


30 


50 


I ° 


20 


I 7 


1.0 


1.3 


36 



[0054] «v>T, mnmn^t\.x^m&4. 0 

U b i f t * * t bT 51 l,i *" e 1 * W n 

1 0 0 M»C*tU-C**W 1 ~ 6 fcOUT 
tt7ffia», 3)llB«7KOV»TttO. 3S»SP. *M0J 



40 



[0055] mmw i~io ©w*^-* 
^n-enfpsbfc. sr. mmwm 1 1 €»j*t*si* 

so. 2**x. saMr* 9 '** (MgCOs ) »* 
50 • *0. 2fi»%. *fc-f vHJ** (Y 2 Oa ) »** 
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2 i a*x©*^tf*n^n*»i-* ( f a 

Ca) SiO.*>**2. 2fiS%^;^ 
m\Tol\ I 2 5 0tt2^^. 

^[0 0 561 Kfc. rt«ttll2*»«-r*»«*»fc 

[0 0 5 7] nmnm*-*****^*' 
^ *©©ft. *«»©^*«#« 3 - 2mmX 20 

«si 6mmxj»*l. Omm (J I S«*OC3 2 1 

3#«%^fc. M»i#ixl0-Pa 
[0 0 5 8] n>x>*#fri 0«ff«Ufc©%. 3x 

i o e*tt* i~io ©***-* Ma** 

tfrw. iWi2i. 2 2*-t-n*n»*bfc. 
[oo59iiPti2i. 2 2**n*n»rtu&o 

ft, i?U2 1. Z20±Cii»'** Ci ^ - 



[0 0 6 0] #6ntM3>5 s >*C5^tMM 
k^.**. ^S«JC =6 4 2 

5%) W 6Tl«o^xrf^>SS»^« 
0*«KT*fc»^ 

[0 0 6 1] Sfc. H»!M£tt. fcto*9**«»iW- 

[0062] ;in&g««c*rr*fc«* 1 ~ 4tL ' 

@»&l£©*6£«3!l 1 K6to*ttft^t. 
[0 06 3lil 1 ~ 6 ttfc ^l;f 



S i O z 
Z nO 
MnO 

B 2 O e 



3 7li%W 



6 3MM%&CP 
9 3a»%».T 
2 2*»%UTF 
1 oli%BlT 



[0 0 6 4] *!Mi4t5«t*l5fcOlt«*6. 

l~3©Itfc*6. Si0^2 4SI^±6 M 
XBlTfcU ZnOt3 7lIXW:9 3l«ttTt 
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[0 0 6 6] &*. iCT-«#«HCSiWbf«j:^^. 

mm crses ns *> < - «* - 

{■2 3, 2 4£<f*fc««3>x1tlCOV>TiftWbfc 
[0 0 6 8] *&. ±fa*M©W**«ktf**«T?«' 
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PROBLEM TO BE SOLVED: To provide glass frit and conductor paste 
composition having excellent plating liquid resistance and as well as a 
laminated capacitor. 

SOLUTION: A capacitor elementary body 10 alternately laminated with 
dielectric layers 11 and internal electrodes 12 containing Ni is provided 
with terminal electrodes 21 and 22 on its flanks. The terminal electrodes 21 f£ 
and 22 are formed by firing the conductor paste composition containing the sj 
glass frit, conductive material and vehicle. The composition 
included in the conductor paste composition consists, in 
to 63 wt.% Si02, 37 to 93 wt.% ZnO, 0 to 22 wt.% MnO and 
B203. Since the content of B is low, the capacitor has the 
liquid resistance. The melting of the glass components is 
plating layers 23 and 24 are formed on the terminal electrodes 
by which the adhesion property of the terminal electrodes 
improved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Including silicon (Si), and zinc (Zn) and oxygen (O), it converts into an oxide and a presentation is Si02. It is 
the glass frit which ZnO is 93 or less % of the weight, converts the content of boron (B) into an oxide (B-2 03) 37% of 
the weight or more 63 or less % of the weight 7% of the weight or more, and is characterized by being 10 or less % of 
the weight. 

[Claim 2] It is a conductive paste constituent containing a glass frit, an electrical conducting material object, and a 
vehicle. Said glass frit While silicon (Si), and zinc (Zn) and oxygen (O) are included, the presentation It converts into an 
oxide and is Si02. Conductive paste constituent which 7-% of the weight or more 63 or less % of the weight and ZnO 
are 93 or less % of the weight 37 % of the weight or more, and the content of boron (B) converts into an oxide (B-2 03), 
and is characterized by being 1 0 or less % of the weight. 

[Claim 3] It is the conductive paste constituent according to claim 2 which converts the presentation into an oxide while 
said glass frit contains manganese (Mn) further, and is characterized by MnO being 22 or less % of the weight. 
[Claim 4] The mean particle diameter of said glass frit is a conductive paste constituent according to claim 2 or 3 
characterized by 0.1 -micrometer or more being 20 micrometers or less. 

[Claim 5] Said glass frit is a conductive paste constituent given in any 1 of claim 2 characterized by having reducibility- 
proof thru/or claims 4. 

[Claim 6] A conductive paste constituent given in any 1 of claim 2 characterized by containing said glass frit by within 
the limits below 15 weight sections more than the 0.5 weight section to said electrical conducting material object 100 
weight section thru/or claims 5. 

[Claim 7] Said electrical conducting material object is a conductive paste constituent given in any 1 of claim 2 
characterized by including at least one sort in the group which consists of silver (Ag), gold (Au), copper (Cu), nickel 
(nickel), palladium (Pd), and platinum (Pt) thru/or claims 6. 

[Claim 8] The mean particle diameter of said electrical conducting material object is a conductive paste constituent 
given in any 1 of claim 2 characterized by being within the limits of 0.1 micrometers or more 10 micrometers or less 
thru/or claims 7. 

[Claim 9] It is the multilayer capacitor characterized by being the multilayer capacitor which has the dielectric layer and 
internal electrode by which the laminating was carried out by turns, and the terminal electrode electrically connected to 
this internal electrode, and being able to burn said terminal electrode on any 1 of claim 2 thru/or claims 8 in the 
conductive paste constituent of a publication. 

[Claim 10] Said internal electrode is a multilayer capacitor according to claim 9 characterized by containing nickel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the conductive paste constituent and multilayer capacitor using the 

glass frit and it containing silicon (Si), and zinc (Zn) and oxygen (O). 

[0002] 

[Description of the Prior Art] In recent years, the miniaturization of electronic equipment is progressing quickly by 
development of IC (integrated circuit), LSI (Large Scale Integrated circuit), etc. In connection with it, the 
miniaturization is progressing also about the capacitor which is electronic parts, and the need of a multilayer capacitor is 
extended rapidly. What formed the terminal electrode which was able to be burned in the conductive paste constituent 
which includes an electrical conducting material object in the capacitor element pack which carried out the laminating 
of a dielectric layer and the internal electrode by turns as this multilayer capacitor, for example, and formed plating 
layers, such as nickel (nickel) or tin (Sn), in the outside of this terminal electrode is known. 

[0003] Although palladium (Pd) etc. constituted the internal electrode from such a multilayer capacitor conventionally, 
in order to attain low-pricing, recently, base metal, such as cheap nickel, is increasingly used for an internal electrode. 
Thereby, improvement in the mounting reinforcement of the multilayer capacitor which constituted the internal 
electrode with base metal, such as nickel, especially deflection reinforcement is called for strongly. In addition, this 
deflection reinforcement solders a multilayer capacitor to a glass epoxy group plate etc., it measures the electrostatic 
capacity of a multilayer capacitor, pressurizing from the background of a substrate, and it is prescribed by the amount of 
displacement of the substrate at the time of that electrostatic capacity becoming below default value. 
[0004] It may be said that the presentation of the glass frit contained in the conductive paste constituent used for 
formation of a terminal electrode one of the approaches of raising this deflection reinforcement is changed. This glass 
frit is added in order to secure adhesion with a capacitor element pack, while raising the degree of sintering of an 
electrical conducting material object. Conventionally, as such a glass frit, what contains silicon, boron (B), lead (Pb) and 
zinc, and oxygen in JP,6-151235,A is indicated, for example. However, since this glass frit contains lead, it cannot be 
used for the multilayer capacitor which used base metal, such as nickel, for the internal electrode, and is not so desirable 
from the field of environmental pollution. 

[0005] Moreover, what contains silicon, boron zinc, etc. and oxygen in an internal electrode as a glass frit containing 
base metal, such as nickel, for multilayer capacitors at JP,59- 18451 1,A excluding lead, for example is indicated. 
Furthermore, as a glass frit for multilayer capacitors which contains zinc in an internal electrode, what contains silicon, 
boron, lead zinc, etc. and oxygen in JP,1-273306,A is indicated, for example. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since boron was contained in order to attain low melting point- 
ization to these glass frits, when forming a plating layer in the outside of a terminal electrode, the glass component 
melted into plating liquid, and there was a problem that the adhesion of a terminal electrode and a capacitor element 
pack will fall greatly. Therefore, mounting reinforcement sufficient about a multilayer capacitor was not able to be 
obtained. Moreover, since it is shown clearly that the glass frit of the indication to JP,1-273306,A will be returned into a 
heat treatment process, as a glass frit, it is imperfect, and when a glass component is returned, the function as glass 
cannot be achieved substantially and a terminal electrode, a capacitor element pack, and adhesion sufficient in between 
cannot be acquired. 

[0007] This invention was made in view of this trouble, and the purpose is in offering the conductive paste constituent 

and multilayer capacitor using a glass frit and it excellent in plating-proof acidity or alkalinity. 

[0008] 
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[Means for Solving the Problem] Including silicon, zinc, and oxygen, for a presentation, it converts into an oxide and 
the glass frit by this invention is Si02. 7% of the weight or more, ZnO is 93 or less % of the weight, converts the 
content of boron into an oxide (B-2 03) 37% of the weight or more 63 or less % of the weight, and it is 10 or less % of 
the weight of a thing. 

[0009] By the glass frit by this invention, since the content of boron converts into an oxide (B-2 03) and is made into 10 
or less % of the weight, it excels in plating-proof acidity or alkalinity. 

[0010] While the conductive paste constituent by this invention contains a glass frit, an electrical conducting material 
object, and a vehicle and a glass frit contains silicon, zinc, and oxygen, the presentation is converted into an oxide, and 
it is Si02. 7-% of the weight or more 63 or less % of the weight and ZnO are 93 or less % of the weight 37 % of the 
weight or more, and the content of boron converts into an oxide (B-2 03), and it is 10 or less % of the weight of a thing. 

[001 1] With the conductive paste constituent by this invention, since the content of the boron in a glass frit converts into 
an oxide (B-2 03) and is made into 10 or less % of the weight, it excels in plating-proof acidity or alkalinity. In 
addition, this glass frit may contain manganese further, the presentation in that case is converted into an oxide, and it is 
desirable that MnO is 22 or less % of the weight. Moreover, as for the mean particle diameter of a glass frit, it is 
desirable that it is [ 0.1 micrometer or more ] 20 micrometers or less. Furthermore, as for a glass frit, it is desirable to 
have reducibility-proof. 

[0012] In addition, as for this conductive paste constituent, it is desirable to contain a glass frit by within the limits 
below 15 weight sections more than the 0.5 weight section to the electrical conducting material object 100 weight 
section. Moreover, as for an electrical conducting material object, it is desirable that at least one sort in the group which 
consists of silver (Ag), gold (Au), copper (Cu), nickel, palladium, and platinum (Pt) is included, and, as for the mean 
particle diameter, it is desirable that it is within the limits of 0.1 micrometers or more 10 micrometers or less. 
[0013] The multilayer capacitor by this invention has the dielectric layer and internal electrode by which the laminating 
was carried out by turns, and the terminal electrode electrically connected to this internal electrode, and a terminal 
electrode can be burned in the conductive paste constituent of this invention. 

[0014] With the multilayer capacitor by this invention, since it has the terminal electrode which could be burned and 
formed the conductive paste constituent of this invention, it excels in the plating-proof acidity or alkalinity of glass. 
Therefore, the adhesion of a terminal electrode is high and the outstanding mounting reinforcement is obtained. In 
addition, the internal electrode may contain nickel. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with reference 
to a drawing. 

[0016] The conductive paste constituent concerning the gestalt of 1 operation of this invention contains for example, the 
glass frit, the electrical conducting material object, and the vehicle. The glass frit contains silicon, zinc, and oxygen and 
may contain manganese further, the presentation — an oxide - converting - less than [ Si02 93 % of the weight ] 
MnO : [ ] — a presentation desirable [ that it is 0 % of the weight or more 22 or less % of the weight ] and more 
desirable - less than [ 58 % of the weight or more Si02 : 24 % of the weight or more 42 or less % of the weight ZnO : 
76 % of the weight ] MnO : [ ] - it is 0 % of the weight or more 10 or less % of the weight. : 7 % of the weight or more 
Less than [ 63 % of the weight ] ZnO : 37 % of the weight or more 

[0017] The reason is that glass softening temperature will become high too much, and the degree of sintering of an 
electrical conducting material object will fall remarkably if a silicon dioxide (Si02) or a zinc oxide (ZnO) exceeds 
under the above-mentioned range or it. Moreover, it is because the bond strength at the time of the ability to be burned, 
i.e., adhesion, will fall if manganese oxide (MnO) exceeds the above-mentioned range. 

[0018] Moreover, the glass frit may contain other configuration elements in addition to these configuration elements. 
However, the content of boron is converted into an oxide (B-2 03), and has become 10 or less % of the weight. This is 
because plating-proof acidity or alkalinity will fall remarkably if there are many contents of boron. That is, if it says 
from the field of plating-proof acidity or alkalinity, the fewer one of the content of boron is desirable. For example, the 
content of boron is converted into an oxide (B-2 03), if it is 8 or less % of the weight, it is more desirable, and if it does 
not contain 0 % of the weight, i.e., boron, at all, it is still more desirable. 

[0019] As for the mean particle diameter of a glass frit, it is desirable that it is [ 0.1 micrometer or more ] 20 
micrometers or less. It is because that dispersibility also becomes good, so dispersion in a value on the strength can be 
low suppressed, without condensation of glass arising if it is this within the limits. 

[0020] In addition, this glass frit has for example, reducibility-proof, and even if it can be burned not only in an 
oxidizing atmosphere but in a non-oxidizing atmosphere, it can acquire sufficient property. Incidentally, the existence of 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_.ejje 



3/25/2004 



Page 3 of 9 



reducibility-proof is judged using X-ray diffractometer by whether the maximum peak of the X diffraction pattern after 
heat-treating by reducing atmosphere on the basis of the diffraction pattern of the amorphous state in a room 
temperature is 5 or less times of criteria. Reduction heat treatment in that case is performed at the temperature of 1000 
degrees C into the mixed-gas ambient atmosphere which mixed nitrogen gas (N2) and hydrogen gas (H2) by the volume 
ratio of 9:1. 

[0021] As for the content of the glass frit in a conductive paste constituent, it is desirable that it is within the limits 
below 15 weight sections more than the 0.5 weight section to the electrical conducting material object 100 weight 
section, and it is within the limits below 12 weight sections more than 3 weight sections more preferably. It is because 
the bond strength after fully being unable to acquire the effectiveness which added the glass frit when there were few 
contents of a glass frit than this but being burned falls remarkably, and is because glass will loom in the front face after 
being burned remarkably, and the plating film will not be formed in homogeneity but solder wettability will fall, if 
[ than this ] more [ content / of a glass frit ]. 

[0022] The electrical conducting material object contains at least one sort in the group which consists of silver, gold, 
copper, nickel, palladium, and platinum. In addition, it is desirable to constitute an electrical conducting material object 
from a field of cost with copper, nickel, or those alloys. As for the mean particle diameter of an electrical conducting 
material object, it is desirable that it is [ 0.1 micrometer or more ] 10 micrometers or less, be burned if mean particle 
diameter is smaller than this — the time — contraction of an electrical conducting material object — large ~ becoming -- 
passing - a front face -- a check ~ splitting - etc. - it is because it is generated and is because the dispersibility of an 
electrical conducting material object will fall remarkably and will cause dispersion on the strength, if mean particle 
diameter is larger than this. 

[0023] A vehicle may mix binders, such as ethyl cellulose, a nitrocellulose, and acrylic resin, and solvents, such as a 
terpineol, butyl carbitol, and butyl rib toe acetate, in addition may contain the dispersant, the activator, etc. if needed. In 
addition, as for the vehicle content in a conductive paste constituent, generally, it is desirable that it is 10-% of the 
weight or more 70 or less % of the weight of extent. Moreover, as for the viscosity of a conductive paste constituent, it 
is desirable that it is extent of 10000 or less Pa-s for example, more than lOPa and s. 

[0024] The conductive paste constituent which has such a configuration can be manufactured as follows, for example. 
[0025] First, a glass frit is produced. For example, manganese carbonate (MnC03) etc. is mixed the silicon dioxide used 
as the raw material of a glass frit, a zinc oxide, and if needed, and after fusing them at an elevated temperature, it drops 
and quenches underwater etc. Although especially the mixed approach of a raw material is not limited, it is desirable to 
mix with a stone milling machine etc. for 0.5 hours to about 2 hours. Melting is performed by holding with the usual 
electric furnace etc. for 1 hour to about 2 hours in temperature of 1500 degrees C - about 1700 degrees C. In addition, 
you may make it fuse at an elevated-temperature furnace at a 1700 degrees C - about 2500 degrees C elevated 
temperature. Although especially the programming rate at the time of fusing is not limited, 100 degrees C/h - 500 
degrees C/about h are desirable, for example, after it and quenching - pulverization of the lower ** is carried out with a 
ball mill etc. Thereby, a glass frit is obtained. 

[0026] Subsequently, after preparing the obtained glass frit, the electrical conducting material object prepared 
separately, and a vehicle, for example, mixing with a stone milling machine for about 1 hour, it kneads and slurs with 3 
rolls. Thereby, the conductive paste constituent mentioned above is obtained. 

[0027] Such a conductive paste constituent is preferably used as an ingredient which forms a multilayer capacitor. 
[0028] Drawing 1 expresses the cross-section structure of the multilayer capacitor using the conductive paste constituent 
concerning the gestalt of this operation. This multilayer capacitor is equipped with the capacitor element pack 1 0 which 
carried out the laminating of two or more dielectric layers 1 1 and two or more internal electrodes 12 by turns. It is 
extended to hard flow by turns, and, as for the internal electrode 12, the terminal electrodes 21 and 22 of a pair 
electrically connected with the internal electrode 12 are formed in the extended direction, respectively. The terminal 
electrodes 21 arid 22 can be burned in the conductive paste constituent concerning the gestalt of this operation, 
respectively. The plating layers 23 and 24 are formed in the outside of these terminals electrodes 21 and 22, 
respectively. 

[0029] The dielectric layer 1 1 is constituted by the ceramic which sintered and obtained the dielectric paste containing 
for example, a dielectric raw material and an organic vehicle. The powder [ raw material / dielectric ] according to the 
presentation of a dielectric layer 1 1 is used. Although especially the component of a dielectric raw material is not 
limited and various dielectric materials are used, titanium oxide (Ti02), titanic-acid system multiple oxides, or such 
mixture are desirable, for example. For example, when using titanium oxide, accessory constituent ingredients, such as 
nickel oxide (NiO), copper oxide (CuO), manganese oxide (Mn 304), an aluminum oxide (aluminum 203), a 
magnesium oxide (MgO), or a silicon dioxide, may be added with the grand total if needed 0.001 % of the weight to 
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about 30% of the weight. 

[0030] Moreover, barium titanate (BaTi03) etc. is mentioned as a titanic-acid system multiple oxide. As for atomic ratio 
Ba/Ti of barium (Ba) to titanium (Ti), 0.95 to about 1 .20 are good, for example, in using barium titanate The need is 
accepted. A magnesium oxide, a calcium oxide (CaO), manganese oxide (Mn 304), An oxidization yttrium (Y2 03), a 
vanadium oxide (V2 05), A zinc oxide (ZnO), a zirconium dioxide (Zr02), niobium oxide (Nb 205), Accessory 
constituent ingredients, such as chrome oxide (Cr 203), an iron oxide (Fe 203), phosphorus oxide (P2 OS), sodium 
oxide (Na2 O), or potassium oxide (K2 O), may be added with the grand total 0.001 % of the weight to about 30% of 
the weight. 

[003 1 ] Although the mean particle diameter of a dielectric raw material is determined according to the diameter of 
average crystal grain of the dielectric layer 1 1 made into the purpose, 0.3 micrometers - its about 1.0 micrometers are 
usually desirable. 

[0032] The organic vehicle contained in a dielectric paste dissolves a binder into an organic solvent. Especially the 
binder to be used is not limited but is suitably chosen from the various usual binders, such as ethyl cellulose. Especially 
the organic solvent to be used is not limited, either but it is suitably chosen from various organic solvents, such as 
terpineol, butyl carbitol, an acetone, or toluene, according to the manufacture approach of the dielectric layers 1 1, such 
as print processes or the sheet method. In addition, in order to adjust burning temperature and coefficient of linear 
expansion to a dielectric paste, it is SiO(BaCa) 2. Glass, such as glass, may be added. 

[0033] In addition, although especially the thickness of a dielectric layer 1 1 that hits further is not limited, it is usually 
1.5 micrometers - about 20 micrometers. The number of laminatings of a dielectric layer 1 1 is usually five to about 300. 
[0034] The internal electrode 12 is constituted by the electrical conducting material. Although especially this electrical 
conducting material is not limited, nickel, copper, or those alloys are desirable, for example. Moreover, since an internal 
electrode 12 can also be constituted from a cheap base metal when using for the component of a dielectric layer 1 1 what 
has reducibility-proof, especially nickel or a nickel alloy is desirable. As a nickel alloy, the alloy of the one or more 
sorts of elements and nickel which are chosen from manganese, chromium (Cr), cobalt (Co), aluminum (aluminum), etc. 
is desirable, and, as for the content of the nickel in an alloy, it is desirable that it is 95 % of the weight or more. In 
addition, the internal electrode 12 may contain various minor constituents other than them, such as Lynn (P), about 0.1 
or less % of the weight. Although the thickness of an internal electrode 12 is suitably determined according to an 
application, it is desirable that it is 0.5 micrometers - about 5 micrometers for example. 

[0035] The plating layers 23 and 24 are constituted by nickel or tin. Although especially thickness is not limited, in the 
case of a nickel layer, it is usually 0.1 micrometers - about 3.0 micrometers, and, in the case of a tin layer, is usually 0.5 
micrometers - about 10 micrometers. Moreover, the plating layers 23 and 24 may be made into the laminated structure. 
In the case of a laminated structure, the structure which galvanized the structure which galvanized the nickel layer, the 
tin layer, or a nickel layer and a tin lead alloy layer in this order or the copper layer, the nickel layer, the tin layer, or a 
copper layer, a nickel layer and a tin lead alloy layer in this order from the terminal electrode 21 and 22 side is 
sufficient. However, not much preferably [ using lead from consideration of an environment ], when the monolayer 
structure of tin or nickel is used, it is desirable to consider as the laminated structure which does not use the lead 
mentioned above. 

[0036] The multilayer capacitor which has such a configuration can be manufactured as follows, for example. 
[0037] First, a dielectric raw material and an organic vehicle are kneaded and the dielectric paste which forms a 
dielectric layer 1 1 is produced. Especially the manufacture approach of a dielectric raw material is not limited in that 
case. For example, in using barium titanate for a dielectric raw material, it mixes and manufactures an accessory 
constituent raw material to the barium titanate which carried out hydrothermal synthesis if needed. Moreover, the dry 
type synthesis method to which temporary quenching of the mixture of a barium carbonate (BaC03), titanium oxide, 
and an accessory constituent raw material is carried out, and it carries out solid phase reaction may be used. 
Furthermore, temporary quenching of the mixture of the precipitate and the accessory constituent raw material which 
were obtained with a coprecipitation method, a sol-gel method, the alkali hydrolyzing method, or precipitate alligation 
may be carried out, and it may be compounded. In addition, at least one sort in the various compounds which turn into 
an oxide by the oxide and baking can be used for an accessory constituent raw material. There is a carbonate, an oxalate, 
a hydroxide, or an organometallic compound in the various compounds which turn into an oxide by baking. 
[0038] Subsequently, the internal electrode paste which forms an internal electrode 12 is produced. An internal 
electrode paste kneads and adjusts the same organic vehicle as a dielectric paste to various oxide, an organometallic 
compound, or resinate used as the electrical conducting material which constitutes an internal electrode 12 and which 
was mentioned above, or the electrical conducting material mentioned above after baking etc. 

[0039] Then, the Green chip which is the precursor of a capacitor element pack 10 is produced by print processes or the 
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sheet method, using these dielectrics paste and an internal electrode paste. For example, in using print processes, it 
prints a dielectric paste and an internal electrode paste by turns on substrates, such as a product made from polyethylene 
terephthalate, first. In that case, a laminating is carried out so that one side of the edge of an internal electrode paste may 
be outside exposed by turns from the edge of a dielectric paste. Subsequently, thermocompression bonding of the 
layered product is carried out, and after cutting and chip-izing in a predetermined configuration, it exfoliates from a 
substrate and considers as the Green chip. 

[0040] Moreover, for example, in using the sheet method, a dielectric green sheet is formed using a dielectric paste, and 
it prints an internal electrode paste on this dielectric green sheet first. Subsequently, these are repeated by turns and 
carry out a laminating, and the layered product is cut in a predetermined configuration, and it considers as the Green 
chip. 

[0041] After producing the Green chip, debinder processing is performed. Although the conditions in that case may be 
the usual things, when using base metal, such as nickel or a nickel alloy, for an internal electrode 12, it is desirable to 
perform it as follows especially. 

mmm 5t;/h~3 o or/h 

#K»10 , C/h~10 0 , C/h 
#tm& 2 0 0^4 0 012 

W»CB2 5 0 < C^3 0 0 < C 

ftKtt5i$m~2oi$ra 

[0042] After performing debinder processing, baking is performed and a capacitor element pack 10 is formed. Although 
what is necessary is just to choose the ambient atmosphere at the time of baking suitably according to the electrical 
conducting material material of an internal electrode paste, in using base metal, such as nickel or a nickel alloy, for an 
electrical conducting material, while using nitrogen gas as a principal component and doing 1-10 volume % mixing of 
hydrogen gas, what mixed the steam gas obtained with the water vapor pressure in 10 degrees C - 35 degrees C is 
desirable. As for oxygen tension, it is desirable in that case to be referred to as 1x10 to 3 Pa to 1x10 to 7 Pa. It is 
because an electrical conducting material may carry out abnormality sintering in an internal electrode 12 and an internal 
electrode 12 may break off, when oxygen tension is under this range, and is because it is in the inclination for an 
internal electrode 12 to oxidize when oxygen tension exceeds this range. As for especially the retention temperature at 
the time of baking, it is desirable to consider as 1200 degrees C - 1300 degrees G 1 100 degrees C - 1400 degrees C. It is 
because an internal electrode 12 will become easy to break off if eburnation is inadequate in retention temperature being 
under this range and this range is exceeded. Especially the holding time at the time of baking has 1 hour - 3 desirable 
hours for 0.5 hours to 8 hours. 

[0043] In addition, when this baking is performed by reducing atmosphere, it is desirable to give annealing after baking. 
Annealing is processing for reoxidating a dielectric layer 11, and, thereby, can lengthen accelerated aging of insulation 
resistance now remarkable. As for especially the oxygen tension of an annealing ambient atmosphere, it is desirable to 
be referred to as 0.1 Pa - 1x10 to 3 Pa 1x10 - 3 or more Pa. It is because an internal electrode 12 will oxidize if 
reoxidation of a dielectric layer 1 1 is difficult in oxygen tension being under this range and this range is exceeded. 
[0044] As for especially the retention temperature of annealing, it is desirable to consider as 500 degrees C - 1000 
degrees C 1 100 degrees C or less. It is because a dielectric layer 1 1 cannot fully be oxidized as retention temperature is 
under this range, but accelerated aging of insulation resistance becomes short, and is because a dielectric layer 1 1 will 
react and accelerated aging will become short, while an internal electrode 12 will oxidize and capacity will fall if this 
range is exceeded. As for especially the holding time, it is desirable to consider as 2 hours - 10 hours for 20 or less 
hours. It is not necessary to necessarily take this holding time, and you may make it constitute an annealing process only 
from a temperature up process and a temperature fall process. In this case, retention temperature is synonymous with a 
maximum temperature. It is desirable to use nitrogen gas and the humidified hydrogen for a controlled atmosphere. 
[0045] What is necessary is incidentally, just to use UETTA etc. in debinder down stream processing, baking process, 
and annealing process which were mentioned above, in humidifying nitrogen gas, hydrogen gas, or those mixed gas. As 
for the water temperature in that case, it is desirable to consider as 5 degrees C - about 75 degrees C. 
[0046] Moreover, it may be made to perform debinder down stream processing, a baking process, and an annealing 
process continuously, and mutually-independent [ of them ] is carried out and it may be made to perform them. For 
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example, when performing these continuously, it is desirable not to cool, but to calcinate by changing an ambient 
atmosphere and carrying out a temperature up to the retention temperature of baking, to cool to the retention 
temperature of an annealing process subsequently after debinder processing, to change an ambient atmosphere, and to 
perform annealing. Furthermore, a debinder process and a baking process are performed continuously, and it may be 
made to perform only an annealing process independently, and only a debinder process is performed independently and 
it may be made to perform a baking process and an annealing process continuously. 

[0047] After forming a capacitor element pack 10, the conductive paste constituent concerning the gestalt of this 
operation is applied to this capacitor element pack 10. What is necessary is to just be based on a dip method etc., 
although not limited especially as the method of application. Although what is necessary is for the magnitude of the 
capacitor element pack 10 which it is not limited and is applied etc. just to adjust especially the coverage of a 
conductive paste constituent suitably, it is usually 5 micrometers - about 100 micrometers. It is dried after applying a 
conductive paste constituent. It is desirable to perform desiccation at 60 degrees C - about 150 degrees C for 10 minutes 
to about 1 hour. 

[0048] After performing spreading of a conductive paste constituent, and desiccation, baking to a capacitor element 
pack 10 is performed, and the terminal electrodes 21 and 22 are formed, respectively. As for baking conditions, it is 
desirable to carry out by holding at 600 degrees C - 1000 degrees C for 0 hour to about 1 hour in reducing atmosphere, 
such as neutral atmosphere of nitrogen gas or mixed gas of nitrogen gas and hydrogen gas. 

[0049] After forming the terminal electrodes 21 and 22, respectively, the plating layers 23 and 24 are formed on the 
terminal electrodes 21 and 22, respectively. Although any of the electrolysis galvanizing method or a nonelectrolytic 
plating method may be used in that case, in order to make good adhesion with the terminal electrodes 21 and 22, it is 
desirable to use the electrolysis galvanizing method better known than before. Here, with the gestalt of this operation, 
since the content of boron converts into an oxide (B-2 03) and 10 or less % of the weight of the glass frit is used for the 
conductive paste constituent, it is controlled that the glass diffusion region component which glass diffused in the glass 
component and capacitor element pack 10 which are contained in the terminal electrodes 21 and 22 in a plating process 
dissolves in plating liquid. Thereby, the multilayer capacitor shown in drawing 1 is obtained. 

[0050] Thus, since according to the conductive paste constituent concerning the gestalt of this operation the content of 
boron converts into an oxide (B-2 03) and 10 or less % of the weight of the glass frit was used, plating-proof acidity or 
alkalinity can be raised. Therefore, if the terminal electrodes 21 and 22 of a multilayer capacitor are formed using this 
conductive paste constituent, in case the glass diffusion region component which glass diffused in the glass component 
and capacitor element pack 10 which are contained in the terminal electrodes 21 and 22 forms the plating layers 23 and 
24, it can control dissolving in plating liquid. Therefore, the various mounting reinforcement which could acquire high 
adhesion between a capacitor element pack 10 and the terminal electrodes 21 and 22, bent in it about the multilayer 
capacitor, and included reinforcement in it can be raised by leaps and bounds. 
[0051] 

[Example] Furthermore, the concrete example of this invention is explained with reference to drawing 1 . 
[0052] It prepared, as the presentation when vitrifying came to have shown the silicon dioxide used as the raw material 
of a glass frit, a zinc oxide, manganese carbonate, and boron oxide in Table 1 by oxide conversion first as examples 1- 
10, and it mixed with the stone milling machine for 1 hour. Subsequently, after having fed this mixed powder into the 
platinum crucible, carrying out the temperature up to 1600 degrees C at 300 degrees C/h in rate with the super-rising- 
and-falling-temperature rate mold electric furnace and holding at that temperature for 1 hour, the mixed liquor object 
was dropped underwater and glass was obtained. With the ball mill, this glass was ground for 48 hours, and carried out 
pulverization, and the glass frit was produced. When it measured with the laser diffraction method using Shimadzu 
SALD1000 about the particle size distribution of the produced glass frit, the mean particle diameter was 3.0 
micrometers. 
[0053] 
[Table 1] 
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[0054] Then, after having prepared the copper powder of 4.0 micrometers of mean diameters as an electrical conducting 
material object, preparing and showing off this copper powder, the obtained glass frit, and the vehicle and mixing with a 
paddle machine for 1 hour, it kneaded with 3 rolls and the conductive paste constituent was produced. The addition of a 
glass frit was made [ examples / 1-6 / example / 7 / 7 weight sections and / example / 8 / the 0.3 weight section and / 
example / 9 / the 0.5 weight section and ] into 17 weight sections about 15 weight sections and an example 10 to the 
electrical conducting material object 100 weight section, respectively at that time. Moreover, the vehicle was added so 
that it might become 25% of the weight of a conductive paste constituent. 

[0055] After producing the conductive paste constituent of examples 1-10, respectively, the multilayer capacitor was 
produced using these, respectively. First, the barium-carbonate powder of 2.0 micrometers of mean diameters and the 
titanium oxide powder of 2.0 micrometers of mean diameters were prepared as a principal component raw material of 
the dielectric raw material which forms a dielectric layer 1 1 . It was made for atomic ratio Ba/Ti [ as opposed to titanium 
in the mixing ratio of barium-carbonate powder and titanium oxide powder ] of barium to be set to 1 .00. Subsequently, 
while adding magnesium-carbonate (MgC03) powder and adding yttrium oxide (Y2 03) powder for manganese 
carbonate powder at 2.1% of the weight of a rate 0.2% of the weight 0.2% of the weight as an accessory constituent raw 
material of a dielectric raw material to this principal component raw material, respectively, it is SiO (BaCa)2. Glass was 
added at 2.2% of the weight of a rate. Then, this mixture was mixed with the underwater ball mill, and after drying, 
temporary quenching was carried out at 1250 degrees C for 2 hours. The underwater ball mill ground this temporary- 
quenching powder, after drying, the methylene chloride and the acetone were added to this grinding temporary- 
quenching powder as acrylic resin and an organic solvent as an organic binder, it mixed, and the dielectric paste was 
produced. After producing a dielectric paste, the dielectric green sheet was produced with the doctor blade method. 
[0056] Moreover, the nickel powder of 0.8 micrometers of mean diameters was prepared as an electrical conducting 
material which forms an internal electrode 12, terpineol was added to this as ethyl cellulose and an organic solvent as an 
organic binder, it kneaded using 3 rolls, and the internal electrode paste was produced. 

[0057] After producing an internal electrode paste, the internal electrode paste was printed on the dielectric green sheet, 
the nine-sheet laminating of this was carried out, and it carried out thermocompression bonding so that the edge of an 
internal electrode paste might be outside exposed by turns from the edge of a dielectric green sheet. This layered 
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product was cut so that the chip configuration after it and after baking might serve as 1 .6mm[ 3.2mm by ] x thickness of 
1 .Omm (C3216 type of JIS), and the Green chip was produced. After producing the Green chip, in the mixed-gas 
ambient atmosphere of the nitrogen gas and hydrogen gas which humidified this Green chip, at 1300 degrees C, it held 
for 3 hours and calcinated. The amount of mixing of the hydrogen gas in mixed gas was made into three volume % at 
that time. After it, into the humidification ambient atmosphere which is 1x10 to 2 Pa, oxygen tension held at 1000 
degrees C for 2 hours, and performed annealing treatment. This produced the capacitor element pack 10. 
[0058] the capacitor element pack 10 after producing a capacitor element pack 10 - the conductive paste constituent of 
examples 1-10 - PAROMA - it applied in law, respectively and desiccation for 30 minutes was performed at 150 
degrees C. The binder of a conductive paste constituent was removed after it and in air. This process set the 570-degree 
C holding time as for 10 minutes, and made 1 hour the sum total of the heating up time to 570 degrees C, the 570-degree 
C holding time, and the temperature fall time amount to a room temperature. After removing a binder, reduction 
processing was performed into the mixed-gas ambient atmosphere of nitrogen gas 96 volume % and hydrogen gas 4 
volume %, having set the 560-degree C holding time as for 10 minutes, and having used the sum total of a heating up 
time, the holding time, and temperature fall time amount as 2 hours. After performing reduction processing, it burned in 
nitrogen-gas-atmosphere mind,.having set the 850-degree C holding time as for 10 minutes, and having used the sum 
total of a heating up time, the holding time, and temperature fall time amount as 1.5 hours, and the terminal electrodes 
21 and 22 were formed, respectively. 

[0059] After forming the terminal electrodes 21 and 22, respectively, the plating layer of nickel and the plating layer of 
tin were formed by the electrolysis galvanizing method on the terminal electrodes 21 and 22 at this order. Thus, the 
multilayer capacitor using the conductive paste constituent of examples 1-10 was obtained, respectively. 
[0060] When electrostatic capacity was measured about the obtained multilayer capacitor, they were about 7 nF(s), 
respectively. Moreover, it bent about the multilayer capacitor and evaluation of reinforcement and fixing reinforcement 
was performed, respectively. Those results are united with Table 1 and shown, respectively. In addition, according to 
JIS C6429, it asked for deflection reinforcement with the amount of displacement by which the glass epoxy group plate 
when the electrostatic capacity of a multilayer capacitor falling beyond default value (12.5%) is bent. Although this is 
also called the amount of deflections, it bends and makes the amount of displacement reinforcement here. Moreover, in 
order to clarify effectiveness of this example more, the deflection reinforcement at the time of the multilayer capacitor 
other than electrostatic-capacity change being damaged, namely, the sound by which the dielectric layer 1 1 was 
destroyed carrying out was also evaluated. Incidentally, the glass epoxy group plate with a thickness of 1 .6mm was used 
for measurement of deflection reinforcement. The sample number considered as 30 pieces about each example, and the 
average of the deflection reinforcement when the average and electrostatic capacity of deflection reinforcement at the 
time of a sound being made falling rattier than default value was shown in Table 1, respectively. 
[0061] Moreover, it asked for fixing reinforcement from the load when a multilayer capacitor is similarly soldered to the 
substrate, a load is added from a side face and a multilayer capacitor broke or exfoliates using the same substrate as a 
deflection strength test. The sample number considered as 50 pieces about each example, and showed the average in 
Table 1 , respectively. 

[0062] Except for having changed the presentation of a glass frit, or the addition of a glass frit as examples 1-4 of a 
comparison over these examples, respectively, as shown in Table 1, the conductive paste constituent was produced like 
the example, respectively, and the multilayer capacitor was formed using them, respectively. About the multilayer 
capacitor concerning the examples 1-4 of a comparison as well as an example, electrostatic capacity, deflection 
reinforcement, and fixing reinforcement were investigated, respectively. Those electrostatic capacity was about 7 nF(s) 
like the example, respectively. Moreover, the result of deflection reinforcement and fixing reinforcement is shown 
according to Table 1, respectively. 

[0063] The comparison with the examples 1-6 and the examples 1-4 of a comparison in Table 1 showed that the 
presentation of a glass frit could be converted into an oxide, within the limits then following deflection reinforcement, 
and following fixing reinforcement could be improved, and sufficient mounting reinforcement could be obtained. 
Si02 : 7 % of the weight or more Less than [ 63 % of the weight ] ZnO : 37 % of the weight or more Less than [ 93 % 
of the weight ] MnO : 0 % of the weight or more Less than [ 22 % of the weight ] B-2 03 : 0 % of the weight or more 
Ten or less % of the weight [0064] Moreover, 10 or less % of the weight then deflection reinforcement, and fixing 
reinforcement understood that MnO was also more improvable from the comparison with an example 4 and an example 
5. Furthermore, the comparison of examples 1-3 to Si02 It considered as 63 or less % of the weight 24% of the weight 
or more, and 37 % of the weight or more of 93 or less % of the weight, then deflection reinforcement and fixing 
reinforcement understood that ZnO was also more improvable. 

[0065] In addition, as for the comparison of an example 2 and examples 7-10, the addition of the glass frit in a 
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conductive paste constituent showed [ below 15 weight sections then deflection reinforcement, and fixing 
reinforcement ] that it could both do greatly more than the 0.5 weight section to the electrical conducting material object 
100 weight section. 

[0066] In addition, although not explained to the detail here, the same result as the above-mentioned example was able 
to be obtained also about the case where other ingredients which contain at least one sort in the group which consists the 
electrical conducting material object of a conductive paste constituent of silver, gold, copper, nickel, palladium, and 
platinum also about the multilayer capacitor which contained palladium in the internal electrode 12 are used. 
[0067] As mentioned above, although the gestalt and example of operation were given and this invention was explained, 
this invention is not limited to the gestalt and example of the above-mentioned implementation, and can deform 
variously. For example, although the gestalt and example of the above-mentioned implementation explained laminating 
KONDESA equipped with the plating layers 23 and 24, this invention is applicable also about the multilayer capacitor 
which is not equipped with a plating layer. 

[0068] Moreover, although the gestalt and example of the above-mentioned implementation explained the case where a 
conductive paste constituent was used for a multilayer capacitor, this invention can be similarly applied about other 
ceramic electronic parts, for example, a laminating ceramic inductor, a laminating ceramic varistor, and an LC filter, 
and can acquire the same effectiveness. 
[0069] 

[Effect of the Invention] Since according to the glass frit according to claim 1 the content of boron is converted into an 
oxide (B-2 03) and it was made to consider as 10 or less % of the weight as explained above Moreover, since according 
to claim 2 thru/or the conductive paste constituent according to claim 8 the content of boron converts into an oxide (B-2 
03) and 10 or less % of the weight of the glass frit was used, plating-proof acidity or alkalinity can be raised. Therefore, 
for example, when it uses for ceramic electronic parts, the effectiveness that the property can be raised is done so. 
[0070] Furthermore, according to the multilayer capacitor according to claim 9 or 10, since the terminal electrode was 
formed using the conductive paste constituent of this invention, plating-proof acidity or alkalinity can be raised and the 
adhesion of a terminal electrode can be improved. Therefore, the effectiveness that various mounting reinforcement 
including deflection reinforcement can be raised is done so. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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